Ergonomic Evaluation and Design of a Mobile Application for Maternal and Infant Health for Smartphone Users among Lower-income Class Filipinos  by Nocum, Arizza Ann et al.
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
doi: 10.1016/j.promfg.2015.07.664 
 Procedia Manufacturing  3 ( 2015 )  5411 – 5418 
Available online at www.sciencedirect.com 
ScienceDirect
6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the 
Affiliated Conferences, AHFE 2015 
Ergonomic evaluation and design of a mobile application for 
maternal and infant health for smartphone users among lower-
income class Filipinos  
Arizza Ann Nocuma*, Joy Mary Baltaob, Daniel Roi Agustinc , Alyssa Jean Portusd 
a,b,c BS Industrial Engineering student, Department of Industrial Engineering and Operations Research, UP Diliman, 1101, Philippines 
dInstructor, Department of Industrial Engineering and Operations Research, UP Diliman, 1101, Philippines 
Abstract 
The Philippines has one of the highest birth rate in the world with 24.98 births per 1000 population. For every 1000 of these 
births, 35 suffer infant mortality. According to the Philippines’ National Statistics Office, infant mortality results from lack of 
sufficient medical care before and after child delivery. An objective of this study was to evaluate an existing mobile application 
that can help disseminate important pregnancy information among low-income women in the Philippines. Using the ISO 9126 
criteria for evaluation, the proponents evaluated the chosen pregnancy application and were able to identify the essential 
requirements needed by the five pregnant women chosen for the study. The results showed that the application met the users’ 
needs under functionality with three out of five respondents giving a positive remark. Under reliability and usability on the other 
hand, the positive responses are relatively lower with 40% and 20% positive responses, respectively. Some problems that arose 
with the application included the users being unable to understand menu icons and options easily and the application being 
difficult to use for the first time. Another result of the survey showed that frequently asked questions about pre-, during, and post-
pregnancy and additional functions like How-To tutorials on breastfeeding and diaper changing were very much needed by the 
respondents. With the main goal of this study being to design a new informative and comprehensive pregnancy application for 
Filipino women from low-income backgrounds, the results of the evaluation were critical. The results were used for the foremost 
purpose of the new application – Uyayi – that is, to provide necessary information about maternal and infant health for 
smartphone users among lower income class Filipinos while taking into consideration the functionality, reliability, and usability 
of the application in catering to the target user. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of AHFE Conference. 
Keywords: Pregnancy; functionality; design; application 
 
 
* Corresponding author. Tel.: +0-000-000-0000 ; fax: +0-000-000-0000 . 
E-mail address: author@institute.xxx  
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons. rg/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of AHFE Conference
5412   Arizza Ann Nocum et al. /  Procedia Manufacturing  3 ( 2015 )  5411 – 5418 
1. Introduction 
1.1. Background of the study 
In recent years, the number of users of smartphones and tablets around the world has rapidly increased. This 
trend is ushering a new age in communication and information technology that has made smartphones and tablets an 
integral part of everyday life, even among developing nations.  
In the Philippines, only 17% of the population are smartphone users [1]. However, this number is expected to 
increase significantly with the accelerating penetration of cheaper smartphone brands among lower- and middle- 
income class Filipinos. More widespread access to the internet is also expanding smartphone reach into Philippine 
rural [2].   
The capacity of smartphones to carry out multiple functions is bringing in a myriad of applications or apps to 
deliver virtually all kinds of services – gaming, social networking, education, health, and productivity – to 
consumers.   
The global healthcare industry, in particular, is already recognizing the use of smartphone applications as tools to 
support decision-making and involvement by patients. However, the use of mobile health or mHealth applications 
has presented challenges with regards to their accessibility, cost-effectiveness and impact among users, clinicians 
and policy-makers [3].  
In the context of a developing country, one challenge of mHealth is to be able to support the patients who are 
probably most in need of its use: the low-income class. This is especially critical in countries such as the Philippines 
where health care is very costly and highly-privatized. One particular field that deserves attention is maternal and 
infant health.  
Thus, this study aims to determine the usability of current pregnancy and infant-related mHealth applications 
utilized in the Philippines. It will then move on to define design, usability and ergonomics metrics for applications 
for lower-income class Filipinos in order to establish a framework for a successful design.   
1.2. Problem Statement 
The lack of a usability and ergonomics framework to guide the design of a mobile health application for Filipino 
smartphone users is resulting in the failure to deliver critical maternal and infant health information among lower-
income class Filipinos. 
1.3. Objectives 
This study aims to evaluate existing applications regarding pregnancy among low income women in the 
Philippines by identifying the essential requirements needed by pregnant women. This study also aims to design a 
new application that could address the most important concerns of pregnancy based on the findings on the 
evaluation of existing applications. 
1.4. Scope and limitations 
The study is limited to the expecting and current mothers from a slum area in Quezon City. Five were chosen to 
take part in the evaluation of the applications based on a previous study done by Nielsen in 2000. Application 
evaluation was done mainly on an android system to complement with the financial status of the respondents. 
The results of the study done by Nielsen in 2000 concluded that the best results can come from testing no more 
than five subjects. The proponents did not consider the subjects’ familiarity in using cellphones, tablets, or iPad 
applications. 
Out of all the existing applications, the proponents decided to evaluate the BabyBump Pregnancy Application 
created by Alt12 Apps, Inc. because it is one of the best and most popular pregnancy applications of the year 
according to Tracy Rosecrans at Healthline [4]. 
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2. Methodology 
Fig. 1. Process map of the project 
2.1. Gathering of data – ISO 9126 standards 
ISO 9126 Standards are used in order to evaluate the quality of software applications. In this paper, the 
characteristics used in the assessment of existing applications are functionality, reliability, and usability.  
2.2. Evaluation of existing application 
In making the material for the survey, three questionnaires were used. The first questionnaire contained personal 
information. The second one included the questions derived from the ISO 9126 Standards to evaluate the chosen 
BabyBump Pregnancy application. The third questionnaire comprised of a series of information that the subjects 
would like to see in the existing and new applications. 
2.3. Description of the BabyBump application 
BabyBump is a mobile application designed to comprehensively guide expecting parents through pregnancy. It is 
available on both Android and iOS platforms. Its primary functions include (1) relaying pregnancy information and 
advice from the Last Menstrual Period (LMP) to delivery, (2) connecting the user to a social network, (3) allowing 
the user to document the pregnancy and (4) providing a shopping platform for pregnancy-related products. 
2.4. Survey target sample population 
The group decided to follow the study of Nielsen (2000) which states that having five participants in a usability 
experiment is adequate to detect reliable results. The participants chosen reside in Holy Spirit – a slum area in 
Quezon City - and were either currently pregnant or have just given birth. 
2.5. Analyze data 
The ordinal nature of the data prevents any derived mean from having a significant meaning. Therefore, analysis 
could be executed more correctly by just counting the number of respondents picking a particular response for every 
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question. The questions with the highest number of response are taken note of but everything included in the 
questionnaire and the additional data given by the subjects will be taken into account and analyzed thoroughly. 
2.6. Making of application 
There will be two stages in creating the application: making the prototype and making of the actual application.  
2.6.1. Make application prototype 
Analysis of results from the evaluation of existing applications will be used in making the prototype of the new 
application. The prototype will be graphical i.e. it will be a low-fidelity version of the application. 
2.6.2. Make actual application 
In making the actual application, a commercially-available software development platform will be used. 
2.7. Evaluation of the new application 
After making the new application and analyzing the results for the usability of existing applications, the 
evaluation of the new application takes place to verify the ergonomic capabilities of the application. The same 
sample will be used for the evaluation and survey. 
2.7.1. Survey target sample population 
The same sampling technique as the evaluation of existing applications will be used. 
2.7.2. Evaluate and analyze data 
Weights will still be given to the options found in the questionnaire based on the characteristics required by the 
ISO 9126 Standards. The same analysis will be done as in the BabyBump application. 
3. Data presentation and analysis 
Table 1: Profile of the respondents 
Data Respondent 1 Respondent 2 Respondent 3 Respondent 4 Respondent 5 Average 
Age (years) 27 24 33 31 24 27.8 
Number of Children 2 2 3 2 1 2 
Number of 
Pregnancies Carried 3 2 3 2 1 2.2 
Monthly Family 
Salary (PHP) 10,000 10,000 14,000 15,000 10,080 11,816 
Age of Spouse 
(years) 30 26 31 29 34 30 
Table 2: BabyBump application survey results 
No Questions Yes Yes, But Inadequate Not Thoroughly No 
Functionality 
1 Does the app answer your questions regarding pregnancy? 3 2 0 0 
2 Does the app properly illustrate the processes and stages of pregnancy? 4 0 1 0 
3 Were you able to understand the advice and guidelines the app gave for specific stages of pregnancy? 4 1 0 0 
4 Does the app effectively communicate instructions in case of emergency birth or other situations? 3 1 1 0 
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5 Does the app give additional information that helps you with your pregnancy or condition? 5 0 0 0 
6 Do you think that the app can effectively supplement the knowledge and practice of a health worker? 4 0 1 0 
Reliability 
7 Do icons selected correspond to their expected functions? 2 1 0 2 
8 Do options selected correspond to their expected functions? 2 2 0 1 
9 Do your inputs correspond correctly to what is registered by the app (e.g. correct name displayed)? 5 0 0 0 
10 Were you able to immediately see the needed response from the app out of a selected icon, option, or task? 4 0 1 0 
11 Did the app continuously operate without a freeze or shutdown? 4 0 0 1 
12 Were you able to retrieve information after a freeze or shutdown? 2 0 1 2 
Usability 
13 Do you understand and can guess the functions that the icons represent? 1 1 3 0 
14 Do you understand the functions that the text options represent? 3 1 1 0 
15 Are the explanatory texts used understandable? 3 1 1 0 
16 Are the diagrams and illustrations used understandable? 5 0 0 0 
17 Do you find it hard to use the app during the first time? 1 0 4 0 
18 Do you think you will not need much time to learn how the app works? 4 0 0 1 
19 Is the app generally attractive to look at and pleasing to the eyes? 5 0 0 0 
20 Are the colors used pleasing and comfortable? 4 0 0 1 
21 Is the design and lay-out pleasing and comfortable? 4 0 0 1 
22 Is the text readable and comfortable to be read for an extended amount of time? 2 0 3 0 
 
For the questions under functionality, it can be seen 60% to 100% of respondents answered ‘Yes’ for a question. 
This indicates that the software meets the needs of the users and successfully relays information, answers and 
guidelines. Questions 1 and 4 are areas for improvement wherein the capacity of the application to answer a user’s 
questions and provide information for emergency situations must be enhanced. For the questions under reliability, 
‘Yes’ responses range from 40% to 100%. With three questions garnering a mere 40% ‘Yes’ response, it is very 
likely that the application is more functional than it is reliable. It appears that icons (i.e. home buttons) and options 
(i.e. text options) are not immediately understood and may be counter-intuitive to the expectations of users.  
Lastly, for the questions under usability, the range of favorable ‘Yes’ responses is alarmingly from 20% to 
100%. The most pressing concerns of users are (1) their inability to recognize what the icons of the application stand 
for, (2) the difficulty of use during the first time and (3) the discomfort experienced with reading the text for an 
extended period of time.  
Table 3: FAQs and needed functions survey results 






1 What are the early symptoms of pregnancy? 5 0 0 0 
2 What do I need to do to become pregnant? 1 4 0 0 
3 When is the right time to engage in sex in order to become pregnant? 4 1 0 0 
4 I have stopped menstruating. What should I do? 5 0 0 0 
During Pregnancy 
5 Why am I experiencing dizziness? What should I do? 4 1 0 0 
6 Why do I want to vomit? What should I do? 3 2 0 0 
7 Should I stop smoking? 1 3 0 1 
8 What are common habits that I should avoid? 1 3 0 1 
9 How often should I visit the doctor? 3 2 0 0 
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10 What are the symptoms of pregnancy problems? 1 4 0 0 
11 I am experiencing labor pains. What should I do? 3 2 0 0 
12 What is the most appropriate sleeping position? 2 3 0 0 
Post Pregnancy 
13 I have passed my due date. What should I do? 3 2 0 0 
14 Should I perform breastfeeding or not? 4 1 0 0 
15 Do I need to follow common pregnancy myths? 2 2 1 0 
16 What are the first needs of the baby and how do I arrange them (diaper, milk, etc)? 3 2 0 0 
17 Should I keep my pets while the baby is around? 1 2 2 0 
As one can see from the table, most of the respondents agreed that all of the information regarding 
pregnancy is needed or very much needed by pregnant women. 
Table 4: Functions survey results 






1 How is breastfeeding done?      3 2 0   0 
2 How is diaper changing done?      2 3 0   0 
3 How can I estimate my baby’s weight?      2 3 0   0 
4 How can I monitor my period?      2 1 1   1 
The respondents chose functions 1-3 as something that needs to be added in a pregnancy application for it to be 
more complete. On the other hand, two respondents opted to say that function 4 is not very much needed or not 
needed at all in a pregnancy application. 
4. Recommendations 
BabyBump is used in this study as a springboard from which this study can gain critical user information. Thus, 
the following recommendations are formulated in consideration of the stated user population of the study. Not all of 
these recommendations are applicable for the intended target population of BabyBump itself. 
4.1. Alteration of application for user population 
A major modification that must be done is a departure from the personalized nature of BabyBump. A 
personalized application is not applicable for low-income populations because it is expected that this application 
will be made available not through individual users but through community platforms. Since many Filipino women 
in the lower class will still be unable to afford these devices, it is expected that this application will be launched 
from a community (i.e. barangay) health center setting from which multiple users may be making use of the device.  
Serving multiple users bars the application from supporting only one user profile, as it does now.  
Emphasis will likewise be placed on the capacity of the application to deliver understandable information to the 
user. The current Pregnancy Info board of BabyBump will then be expanded to include more information and more 
tips in order to answer questions and address specific needs of expecting mothers.  
Considering that pregnancy information is heavily reliant on a timeline, one important point of discussion is 
whether information should be displayed on a daily basis or on a weekly basis. It is obvious that more robust 
information can be given on a weekly basis since there are no significant bodily changes or pregnancy developments 
from day-to-day. Thus, a week-by-week timeline is preferred.  
Although beyond the scope of this study, it is worthy to mention that the eventual prototype from this study will 
work best if used through a communal mobile health gadget. This universal mobile health care device (i.e. a 
smartphone or tablet holding multiple informative applications about various diseases and conditions) will go a long 
way in providing critical information to health workers, informal caregivers and patients. This device should be 
distributed, as mentioned earlier, to community health centers in areas where health facilities and professionals are 
either inaccessible or insufficient. 
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4.2. Input from evaluation of BabyBump 
An important concern is that involving the icons and text options used in the application not being immediately 
understood by the users tested. It is then recommended that some of these icons and options be modified 
accordingly. Specific modifications will be further shown in the next section. It had also been evaluated by the 
sample that the application contains no significant information to answer critical questions and to provide guidelines 
for emergency situations. Thus, two additional functions to be added to the prototype include a section for 
Frequently Asked Questions (FAQ’s) and another section for Emergency Assistance. Another result of the survey 
suggests that the application is difficult to use during the first time. Considering that potential users from the low-
income population are not particularly technology-savvy, the application must be made simpler (i.e. with no clutter 
on user interfaces and only the significant streams of information presented) and more intuitive (i.e. using familiar 
symbols widely-used in the Filipino setting). Users also report that extended reading of the text on the application is 
not so pleasing. This may be primarily due to the language barrier. To further improve on this aspect, it is 
recommended that articles be made concise so that users will get only the vital information that they need at a time. 
Readable spacing and font should also be used. According to a component of the survey conducted, the preferred 
features to be added include a How-To on Breastfeeding and Diaper-Changing and a Baby Weight Estimator. 
4.3. Design of prototype 
Considering the above modifications building over BabyBump’s original functions, it is then recommended that 
the prototype contain only the following features. 
x Landing Page: For the prototype, the landing page will contain only the icons representing the features of the 
application. From a contextual perspective, this means that, when the user opens the application, she will first 
have to select which feature she would like to access. This simplifies the user experience because the user is not 
initially bombarded by information she may not need.  
x Features: The following data in Table 5 below contains the features that will be included and a brief explanation 
of their proposed interface and functions. 




Upon selection of this option, the user will be prompted to give her due date or last menstrual period. A circular 
calendar will then appear showing each week of the pregnancy as a small dot. The largest and centered dot in the 
group is the current week of pregnancy. If the user clicks that centered dot, a page will then open to show information 
about the current week of pregnancy. This page will contain information on Baby (i.e. status of the fetus), You (i.e. 
status of the mother’s body and health) and Tips (i.e. guidelines relevant for the week). The user may choose to press 
a “Back” option that will let her go back to the calendar. The user may choose any visible dot on the calendar to see 
that particular week of pregnancy. 
Frequently 
Asked Questions 
Upon selection of this option, a list of questions will appear with a “Search” bar on top. The “Search” bar will allow 
the user to type particular keywords to look for the question that she is interested in. Clicking the question will then 
proceed to an answer on another page. 
Emergency 
Assistance 
Upon selection of this option, a list of emergency situations will appear with a “Search” bar on top. Clicking the 
situation will proceed to a list of guidelines on how to handle the situation. 
Tutorials Upon selection of this option, a list of available tutorials will appear with a “Search” bar on top. Clicking the tutorial 
will proceed to a list of guidelines and diagrams guiding the mother on breast-feeding or diaper changing. 
Settings This option will let the user change particular aspects of the device. 
4.4. Graphical features 
The Landing Page is designed to be as simplistic as possible. These particular icons were selected because they 
readily represent the functions. To revert back to this Menu, a Home button on the upper tab was selected as the 
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icon. The concept of a Home page is more common to the average user than the use of a Menu icon. The name of 
the application will appear on the lower tab. For now, the prototype is named “Lullaby”, or “Uyayi” in Filipino.  
The Home Page was selected in order to view pregnancy as an entire process. Prior to arriving on this page, a 
user will have to input her due date or LMP so that the application will automatically show where on the calendar 
she is. Clicking on the black dot will lead to an Information Board that will be designed to be similar to the board 
from the BabyBump application. 
Fig. 2. (a) Prototype landing page screenshot; (b) Prototype home page screenshot 
5. Conclusion 
The BabyBump application has some valuable characteristics in terms of functionality, reliability, and usability 
but it is still lacking some features that pinpoint the needs of the target population. The new application will hope to 
address the concerns of the user population like language variation, cost concern, and internet requirement. The new 
application will also include new modified icons and options that can be easily understood by target users. New 
functions like Frequently Asked Questions (FAQ’s) and Emergency Assistance will be added as well as new 
features like a How-To on Breastfeeding and Diaper-Changing and a Baby Weight Estimator. Vital and accurate 
information will be used and if possible, a tutorial program for first time application users will be added. This new 
application will eventually become a valuable tool if used through a communal mobile health gadget. The health 
workers, informal caregivers, and patients will benefit greatly with it as a guide in the community health centers 
where facilities and professionals are insufficient.  
Ultimately, the goal of the new application – Uyayi – is provide the necessary information about maternal and 
infant health for smartphone users among lower-income class Filipinos while taking into consideration the 
functionality, reliability, and usability of the application to cater to the target user. 
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